SOKOLOV, O.E. ;. BEGIATEV, 4.1.
Free energy and the nechanism of the HaMgF complex compound

; dot. 3 no.5:72-78 '60.
formation. Izv. vy8. ucheb, zav.; tsvet. me e S3a)

allurgil
1, Kragnoyarsidy inetitub tavetnykh metsllov. Kafedra meb g

et ngiﬁz;.magnesium f1luoride~Thermal properties)

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6



v
)
"
n
>
-

- hd N _RDPS
i TeE e RO0020460004

SOKOLOV, 0.K.; BELYAYEV, A.X.

fluorides in cryolite naelts
net, 3 no.h:
(MIR: 13:9)

Interaction of magnesium and calcium
during "hot" titration. Izv. vys. ucheb. zav.; tavet,

58-64 1604

1. Krasnoyarskiy {nstitut tsvetnykh metallov. Kafedra metallurgii

legkikh metallov.
(Cryolite) (Titration) (Fluorides)

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6



oTe R OO0 D46 004 — B

8/1%6/60/000/04/011/025
EOY1/E235
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V. A, Sazhina and V, N, Chechentsev assisted in the
experimental work. There are 3 figures, 5 tables and
2 Soviet references,

ASSOCIATION: Inititut tsvetnykh metallov (Institute of Non-Ferrous
’ Metals
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uminium Cell Electrolytes Containing

Properties of Tndustrial AY

Magnesium Fluoride
MgF2 concentration

cryolite ratio decreases 88 the
jncreases. On increasing the MgFp from 3,5 to &% the
volatility of the electrolyte decreases noticeably

v the following conclusions:

(Fig 3). The authors arrive a
1 - Electrolytes of industrial aluminium cells containing

a lower nelting point, approximately the same
swhat loweT alectrical conductivity
hose withoub MgFss 2 - The following

i giong are favourable for the app%ication of MgFp a8
one of the constituents of jpdustrial aluminium electro-
lytes: cryolite ratio = .5 to 0,65 and MgFo = 5 to 5, 5%,
guch an e lectrolyte crystallises at 9%0 to 9%500 (i.€
0 to 35°C pelow the melting point of a similar
electrolyt% without MeFp); it has a density of 2,090 to
2.,0%6 g/cm (i.es practically the same as @ corresponding
electrolyte free frog Mgg@) and. an electrical conductivity

-t em ™ (3 1ower by 0,16 to 0.4 ohm~ t.

of 1.97 %o 2,0
-1°{han that of an analogous clectrolyte free from MgFp)-
s
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Properties of Industrial Aluminium Cell Electrolytes Containing

Magnesium Fluoride
of electrolyte samples Uaken from the vats and shown in
Table 2 was determined in the molten state by hydrostatic
weighing. No distinct relationship was found to exist
between the density of the electrolyte, the cryolite ratio
and the Mg content, However, Ol raising the MgFp
content, the density usually jncreases and {his increase
may precede the decrease in density of the nelt by
lowering the cryolite ratio. At a certain MgF content,
electrolytes with a higher cryolite ratio can have a
jower density than electrolytes with a lower cryolite
ratio if their MgFp content is high (Table 3, Fig 15 In
Table 4 the results of specific electrical conductivity
measurements are ghown for electrolyte samples from DAZ
vats working with caustic nagnesite additions, Fig 2
gshows the relationship between gpecific electrical
conductivity and temperature of electrolytes containing
MgFo, The specific clectrical conductivity at 1000°C of
electrolytes containing various percentages of MgFp is
shown in Table 5. The volatility of industrial electro-
gard 2/4 lytes, as well as of gynthetic ones, at a constant 2///
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Physico-Chemical Properties of Cryolite- 17726 ) N
Alumina Malts at a Simultaneous Presence SOV/149—UO~1—15/27
In them of Magnesium and Calcium Fluorides !

density, and wetling ol cryolite-aluming melts 1s more
favordbie than that of CaF,, whereas the opposite is trye

with regard to electrical conductivity. There are 4
figures; 1 table; and 4 Soviet references,

ASSOCIATION: Krasnoyarsk Institute of Nonferrous Metals. Chalr of
Metallurgy of Light Metals ( rasnoyarsily institut
tsvetnykh metallov. %Bfadra metallurgiyi legkikh
metallov)

SUBMITTED: May 8, 1959

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6



T

Physiceo~-Chemleal Properbic:s of Oryollte- Tt
fiualong Melts ab a Shnultancous

Prosence SOV/1I40-00- 110,
In tham of Magneslun and Calcelua fluorldes

\::'\u
-

B S
.
-

v, v N
DTREEMF. MY

Biglra, %

Fie, I,

1.0L07C on coal fov vicwisternary nystonn:

gnrd 8/9 (b)) (11), n = 2.7,

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6



» OR B o - 06 - A-BRDPSG6-00 B000204600041-6

Phiyoico-Choend
Alwiiona Melts sone . :
in them or Mw~no‘1u1 mnd uw{minﬂ Wluoriden -

. . o L e ool .

for (I) at c.u. 2.5 L6 Lo 2047 ohm Tem T, awd ol

cun. 2.0, 2,04 ot tem T for (1I) the correspondlnug

fMeaves are 2,070 and 2,109 ol bew=L. An addltion of
> 1a

an
109 Cabl, chunsos the labter to 2,12 add 2,452, while

Mpl, breoou them Lo 2.02 and 2.19 .

an ad Loq U108

—l ~1 - o
ohm “em . Wetting Angles on Coal. 'Fo-ie vere

measured optically In an argon ulmos 2 at 1.010° »
They iner 2 vl un o 19% My and Oz fluorides are
added. the aztion of the former bvaling xt ronzer, Tent

results are shown 1n Fip. 4. With lncreased expodbure

the wetting anples decrease at a rate whicn depends

on ¢.n. {the vate iz highesr at high 2.n.) A

I

preater actlvity of the Me=" catlon un comnarad Lo

cablon 1n due bto a smallev lounle radlus of ths o

and a proater deustty ol 1ts chary T thelr

conclusionn the authors pecnpltulate the abiove find-
Cord Y topn, atabing that the actlon of Mﬁﬂg on meltability,

O
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Propertlien of Oryolite-
a0 Slwulbaneous Cpenence

Woen e, 1o 2.9 or 2.5, the deusity of (I) at l,OOOOC

i NI F N 7 . P

1o 2,087 and 2,065 po/em”, reupectively.,  The covvgs»

ponding Ciguver for (IT) are 2.068 and 2.044 g/cm<

The lesser eticet of Mgld, as compared to CaF2 18 due
“o

24
to the stroup volarising actlon of the Mg t cation

which promote:s the formation of voluminous complex .
Lons 1n the wmelt, loosening the structure of the latter. |
Electrlcal Conductivity. Ca and Mg fluorides intro- '
duced into the melts of pgeudoternary ovstems in

a max. quantity of up to 154 lower electrical con-
ductivity, MgFP more so than CaF,. Tests were made

with & balanced bridge and ac. The specific conducti-
, . . ) N -1 -1
vity of cryolite was found to be 2.00 ol “em © at

1,00000. Teut results are chown 1in Flg. 3. When c¢.u.
is 2.5 or 2.9 , the conductivity maintains 1ts

character wlth the aosolute values being lower in the
former, and higher in the latter, case. Consequently,

CIA-RDP86-00513R000204600041-6



el
(rieh
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Aluming Melts at 2 Stvenlbuncous Pycnoncg ‘
i them of Magneslum nd Calclum Fluorldes

0 5

5 "o 15 ’ 5 3
2,7NaF-AlF,  MgFy, % 2{/%9);7/[7!(';;’ Mg, %
tam fitally
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E P N TR DU sa ot 00 Il e
Flg. 2. Isotherms ol melt densities at 1,0007C f

[

pseudoternary sysbems (1) and (11), n = 2.7.

card 4/9

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6



opasico-Chemieal Proportics o Drg0dd

Alaning Melts at a Slmudlinoovn oo
.

i

‘\. - [ 1
L Ghem of Magnestun aud Caleliwn v

corrgn s
AV At EE S

ERP AN

.

Pip. L. Melbablilty dlagrams ror paendoternary
e L Mo Lt A s
systems (1) and (IT), w = 2.7,

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6



» R B P - - - =3 -
> ! A .-_‘ s =dw] 26-00 1=dele]e DAGO 00 -5

Physico-Chemical Preperties of Cryolite- P16 )
Alumina Melts at a Simultaneous Presence S0V 149—00-1—15/27
in them of Magnesium and Calcium Fluorldes

melts of (I) and 32 melts ol (II) were studied;
results are shown in Fig. 1. The crystallization tempera-
ture of systems where n was 2.9 was 59C higher than

that of systems with n = 2.7. The authors refer to

n as the cryolite number (c.n.). When c.n. is 2.5

and alumind 1s absent, the crystallizatlon point 1is SOQ
(with alunina, 30PC) lower than that with c.n. 2.7.
Density. At c.p. 2.7 and 2.9, addltion of fluorldes
increases the density of melts. At c.n. 2.5, addition
of magnesium fluoride (up to 10%, lowers the density o
the melt but when 15% mgF, and 5-15% CaF, are added
the density rises. In all these cases Mg-;F2 increases
the density of the melt to a lesser exteut than CaF,.
Tests were made by hydrostatic welghing, using a
platinum float of 2.27 em”. 19 tests were made with
(I) and 1% tests with (II), both with o, fi, 2.7. The
results are shown in Flg.

P
o

Card 2/9

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6




D
9
n
"
1>
D

18.3100 rrTen
SOV/149-60-1-15/27

AUTHORS: Sokolov, 0. K., Belyaev, A. I.

TITLE: Physico,Chemical Propertles of Cryollte-Alunina

Meltd at a Simultaneous Presence in them of Magnesium
and Calcium Fluorides

PERIODICAL: Izvestiya vysshlkh uchebnykh zavedenly. Tsvetnaya
metallurgliya, 1900, Nr 1, pp 108-114% (USSR)

ABSTRACT: A study of physico-chemical properties of pseudo-
ternary systems (I) uNaF - AIFB-CaFg—MgFE and (IT)

(nNaF . ALF, + 5% by wt AlEOB);CaF2~MgFE 1s of

theoretical as well as practical interest. The
study was undertaken from thre following points of
view: Fusibility. Magnesium and calcium fluorides,
introduced in quantities of up to 15% into the above
systems, depress the crystalllzatioy polnts in melts,
magnesium fluoride to a greater extent than calcium
flucride. The temperature of the beginning of NaF
Card 1/9 crystallization was determined as 990°. Thirty-one
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Investigalion of Elfect of Graphlie '[[ﬁﬂg
and Solt Additives oo Guality of Anode SUV/I%Q~UQ~?»!?/H?

Mooy

bowan caveied oub by heating specimnen Lo

crumb Ling best
o . ) .
1,000° for one howr and welphtng the crumbled portion.

Clwe the oxidabton ot guamp les was deter-

AL Lhie same
The authors

mined by establlshing thelr weipght loss.
conclude that {or better conductivity and lower
oxidutlon rate, Lo artlitelal or natural groaphite
should be added to the dvy welpht of Lhe anode masis.
The collaboration of" V. A. Sazhina (senlov laboratovy
apsisbant) 1s acknowledped. Phere ave 4 [lgures.
ASSOCTATION: Krasnoyarsk Institute of Nonfevrrous Metals. Chair of
Meballurgy of Light Metals (Krasnoyarskly institut
stenykh\mctatluv. Kaledra meballurglyl legkikh

metallov)

SUBMITTED: Apvll 1O, 19hD

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6




£ MHO00, 18

AUTHORS

TIPS

ABSTRACT:

Cavd 1/0

5000

PERLODICAL:

et
S0,/ T 0L

ngly:,‘xycv AL 1., “hemchuzhing, Ye. AL

Tnvestipn Vion ‘of Bifect of Graphite and qalt additives

on Quality of Anode Muss
Tvvesbiya vysuhil L nchebinykh yayedeniy .  Tovelraya
metullurpiva, L)wO NL'11 pu O(-10U (BSSR)

Graphite (natural and avs ptelal), Nacl, Mt o+ ALl

(11} moldv L‘ clo H:l), aud a salt mlxture (Oug
Bal “, o4 NaCl) were compounded with coke (coul or

petvoleum) and biloder (mtch) and baked and tested
for electrical conductivity, wee hanteal .xtmnp*h,
u)umblimj) and oxldatlon. 'i‘ e result are shown In
Flgs. 14, The authors vobe that the resistivity of
anodes at room teny sorabure decredants with salt additions
since at room Lompoxmt wres, these sulbs are solid.
When Cused and highly condue grve (as durlng the actual
electrolysis i) the ve esiotivity will be even lower. Tue
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: 50V/180-59~5-3/37
Influence of Aluminium Oxide on Losses and Current Efficiency of
Aluminium in Blectrolysis of Cryolite-Alumina Melts

of electrolyte) was enclcsed in a graphite container in
the furnace, and a temperature of 970 * 10 OC was
malntained. The current was constant at 5 amp; cathodic
current densities of 1.1 and 0,623 amp/em2 were used.
The results are shown in Figs 5 and 6 where the current
efficiency 1s plotted against Al703 content for partly
(curves 1 and 3) and fully (curves 2 and %) dissolved
alumina, The efficiency falls under the influence of
dissolved alumina and rises in the presence of
undissolved particles of alumina, especially in alumina-
Ssaturated melts. The authors maintain that the influence
of alumina concentration on metal losses and current
efficiency can be explained only on the ioniec view of the
Card nature of cryolite~alumina melts and complex formation in
3/3 this system.
There are 6 figures and 11 references, 6 of which are
Soviet, 3 English, 1 French and 1 Italian.

SUBMITTED: 11 June, 1959
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Influence of Aluminium 0xide on Losses and current Efficiency of
Aluminium in Electrolysis of Gryolite-Alumina Melts
with increasing alumina content; with lower ratio values Lo
the general effact {g opposite. With the open container .
the ratio was varied from 2.2 to 3 and the alumina to 15%, T
the completeness of solution being checked visually '
before immersion of the aluminium, The aluminium loss
vs Al03 content curves for varicus cryolite ratios
(Fig 2a) show maxima whose positions depend on the ratio.
Fig 2t (loss Vs cryolite ratio) shows the favourable 4/ e
effect of undissolved alumina on the loss: with alumina- e
saturated melts the metal Josses are 1/50 of those when '
the Alo0y content 1s only 10%, but with excessive contents
the losses rise, The experiments to find the influence of
alumina on current efflclency werse carried out on a
laboratory unit (Fig %) with melts containing 7% MgFo + | A
34 CaFp and with various cryolite ratios, To reduce 3
selution of the corundum erucible some of the eryolite-
2/3 alumina melts were prepared beforehand in a graphggg_ﬁ
container at 1000 OC and the alumina content was kept
% 44; others were melted directly in the corundum
sontainer at 970 °C. The corundum crucible (with 170 g

Card

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6
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AUTHORS: Belyayev, Aol and Firsanova, L.A. (Moscow)
TITLE: influence of Aluminium Oxide on Losses and Current v
Efficlency of Aluminium in Electrolysis of Cryolite-
Alumina Melts

PERIODICAL: Izvestliya Akademil nauk SSSR,0tdeleniye tekhnicheskikh
nauk, Metallurgiya 1 toplivo, 1959,0r 5, pp 27-34 (USSR)

ABSTRACT: The authors point to the differences in published
opinions on the technically important question of the
optimum content of alumina for aluminium electrolysis

with cryolite-alumina melts. They outline the literature
on the nature ard properties of such melts and go on to
deseribe their own work to solve this question. The
first experiments on aluminium losses were divided into
two series with closed and open graphite containers,
respectively. The containers were 52 mm outer diametsr,
36 inner and 120 high and held 100 g of salt plus oxide.
The cryolite ratio was varied in the range 2 - 3, the
temperature being kept at 1000 £ 10 °C, Aluminium loss
is plotted against eryolite ratio in Fig 1 for alumina-
contents up to 10%. The curves show that in general
with a eryolite ratio over 2.4 losses rise considerably

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6
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Setup of Higher Education in the Chinese 75405 Lo
People's Republic S0V/149-2-5-31/32 St

the political indoctrination, and on the pedagogical
methods. Of the 935 students of the faculty, 532 obtain e
a tuition of 3.to 14 yuans monthly. The size of the D
tultion depends on financial cilrcumstances of families B
rather than on the scholastic merits of the students: c
sons of peasants and workers obtain preferential treat- “
ment. The present number of institutions of higher
Jlearning in China is 1,290, of which 1,060 were created

in 1958.

Ccard 3/3
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Setup of Higher Education in the Chlnese
People's Republic

eI Te™
75455

SOV/149-2-5-31/32

of higher educatioﬁ will be raised to higher standards.
One of the most prominent full-time schools is the North-
gastern Polytechnical Institute at Shenyang (Mukden).

It has the following departments:

Ferrous and Non-

ferrous Metallurgy, Mechanics, Electric and Power

Engineering, Mining, Natural Seiences,
8
3

Physics,

00 students are enrolled.

and Technical

The faculty

consists of 690 persons, of which 24 are professors, 21
docents, and 217 teachers. The department of Non-
ferrous Metallurgy was organized 1n 1953 and consists

of following chairs: dressing of ores,
y metals, metallurgy of
metals by pressure.

light metals, metallurgy of heav

rare metals, working of nonferrous
There are 932 gtudents in this department; it 1s eq
ction with the studles

with many laboratories; in conne

metallurgy of

uipped

it is planned to build four plants in 1959: an aluminum
plant (electrolytic and electrothermal processes), a
magnesium plant (silicothermal process), a zirconium
plant, and a uranium plant. The article contains

further detailed data on the progr

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6
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AUTHOR: Belyayev, A. I.
TITLE: Setup of Higher Education in the Chinese People's

Republic

PERIODICAL: Izvestilya vysshikh uchebnykh cavedeniy. Tavetnaya metal-
lurglya, 1957, Vol 2, Nr 5, pp 188-192 (USSR)

ABSTRACT: The above subject 18 treated primarily in conjunction
with the department of metallurgy of nonferrous metals

of the Northeastern Polytechnical Institute. There are
three types of institutes of higher education in China:
Pull-time courses conslsting of 8 months' studies, 3
month's work, and 1 month's vacation each year; regular
institutions, of higher education which are assoclated
with industrial plants, the students being workmen of
these plants; and evening or correspondence courses.
China's aim 1s to make higher education accesible for
everyone, and it hopes to achieve this aim in the course

card 1/3 of 15 years., In the next 15 years after this, the level
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Concerning the Metallurgy of Light 75403
Metals of the Chinese People's S0V/149-2-5-29/32
Republic

small plants were erected in Shenyang (Mukden)and
Peking. They were designed for an output of 250 tons
per menth. Small melting pots are powered by a 3,000
A current. These two plants have done some experi~
mental work trying out new methods of production;
production of Fe-3i-Al alloys in a shaft furnace melt
with oxygen. These attempts were unsuccessful. The

research institute for nonferrous metals in Changsha

is investigating the production of magnesium by a silico-
thermal method. The institute in Shanghai tries a
continuous process of titanium reduction by magnesium,

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6



Concerning the Metallurgy of Light 75403
Metals of the Chinese People's 507/149-2~5-29/5¢
Republic

cof this plant is equiped with 63 kA melting pots and use:
acid electrolytes ?cryolige ratio 2.2) and an anode
current density of 1 A/em®. Magnesium fluoride (5 to
6%) is added to the bath, and the process runs at 920
to 925° with a current efficiency of 89% and a power
consumption of 62 g/kwh. The plant carries out very
. extenslve experimental work (addition of sodium chloride,
continuous work without elimination of the carbon scum,
new designs of melting pots, etc.). The magnesium divi-
sion chlorinates uncalcined magnesite in shaft furnaces
and electrolyzes anhydrous chloride in a four-component
bath., The melting pots are powered by the same current
(60 kA) as those of the aluminum division. The electro-
lyte consists of 11% MgCl,, 35-37% CaCl,, 4O% NaCl, 10%
KCl. The témperature is maintained at 6900, the current
density at 0.78 A/cme, the current efficiency is 85%,
and the power consumption 17 thousand kw-hrs per ton
of magnesium. Considering the necessity of simplified
Card 3/4 methods of aluminum production in people's communes,
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Concernihg the Metallurgy of Light
Metals of the Chinese People's
Republic

of the kilns and yields

of aluminate soluktions in pair
Fushun' aluminum-magnesium pla
Card 2/4 those of the Soviet industry.

APPR!
OVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6

These are gintered with lime and soda.
are different from those of the doviet Union. The
features of the Chinese process ar
removal of silicate from the bauxi
roasted (at 900 to 1,000°) ore wi
centration: 100 to 120 g/liter Nago)
pressure, which permits a remova

the bauxite, This means a saving in 8
efficiency of the roasting kilns;
instead of 1imestone, which increa

in a 35

75l

5403
SOV/1L\9—2-5—29/322

aluminum works and the Fushun' aluminum-magnesium plant.
The first one 18 @ large modern plant processing diaspore
bauxites (58% Al04 12 to 168 Si0,, up o 10% Fe,04)-

The methods

e: (1) preliminary
te by leaching the
tn caustic soda (con-
at atmospheric
170 50% of 8i0, from

oda and a greater
use of quick lime

ses bhe efficlency
co to 38% concenbtra-
tion instead of 13 to 1% Rptained when bauxite 18
roasted with limestone; (3) a continvous carbonation
ed carbonators. The
nt uses methods similar to
The aluminum division
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SOV/149-2-5-29/32
Belyayev, A, I.
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Concerning the Metallurgy of Light Me.als of the Chinese
People's Republic

Izvestiya vysshikh uchebnylkh zavedeniy. Tsvetnaya metal-

lurgiya, 1959, Vol 2, Nr 5, pp 182-185 (USSR)

The Chinese People's Republic gives first priority to the
development of metallurgy of aluminum and magnesium,

The raw material source for these metals is practically
unlimited. Large deposits of bauxites exlst in Liaoning
and Shantung. Alunite and nepheline deposits were also
discovered on Chinesge territory: High quality magnesites
and dolomites were found in the Liaoning provinee. On
the east coast of China where salt is produced by evapora-
tion of sea water, valuable bischofite is a byproduct,
During his stay in China, the author became acquainted
with the aluminum plants ard scientific research insti~
tutes where work on light metal metallurgy is carried
out. The most important producers are the Shantung

".iﬁ
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accordance with Antonov's rule, 1t was confirmed that
the surface activity increases in the following se-
quence: chlorides, flucrides, oxides. There is 1 table;
and 8 Soviet references.

Krasnoyarsk Institute of Nenferrous Metals, Chair or
Light Metals Metallurgy (Krasnoyarskiy Institut tsvet-

nykh metallov. Kafedra metallurgil lemicikh metallov )

February 2, 1959

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6




TABLE 1 75382 Sov/1L9-2-5-8/32
Cmpr'son of exp, dats on {nterface tension w/var. calc'd characteristics

BeF, | KCI l NaCl

NaF "LE | Cafy | CAIFy

+19 +23 +39 +-36 ~-18 {8
49 6,15 9,05 25,3 282 36 | 49

1904 (2150 2401 | 6172 14400 | 860 1644|1804
109,0 {1230 1972 | 2055 AILS | 3150 | salil030
11904 {2150 2401 | 3084 4300 | 4130 [1644 1804

0,93 081 0,80 0,89 0,77 079 | 070] 085
1648 1770 | 186,0 | 4940 9000 | 5150 | 81,0 | 7756

oh25(101,3 1063 | 1880 20,0 464 | 444
164,8 |177.1 4 47,0 300,0 810 | 775
234 | 164 11,3 4,6 7,1 413716 1270

233 | 334 478 58,1 110,0 147 1 200

o2 1| 275 AN X 690 701] 88"
' Card 6/7
R —
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Surface Actlvity at Interface Metal/Melt and 75380
Energy of Crystal Lattice SOV/149-2-5-6/32

where Vm 1l the molecular volume of matter. The autbhors

call U9 the enersy of crystal latbice as referred to
a-unit of surface area. The experimental methods result-
ing in the figures of Table 1 are described by the
authors in the same Journal (Nr 5, 50, 1358). When one
cation in the added salt is substituted for another
cation, the interface tension rises (while its surface
actlvity decreases) with the rise in U9 of the added
salt. When gsubstances have the same cation, the Inter-
face tension decreases(while the gurface activity
indrefises)with the rise of the U9 of the added salt.

t - _ -
Antonov's rule ( Tne = T Oé) 1s not applicable

1f cations are substituted for other cations, when
Ao"e} Awme where the jatter term is a change in

“adhesion work among the liguld phases, Conversely,

Antonov's rule is applicable if Aho;< Woe When

aniona are substituted for other anions. Both relatlons
Card 5/7 are confirmed experimentally. Furthermore, in

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6
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Surface Activity .. Interface Metal/Melt and 753€2
Energy of Cryctal Lattice SOV/14G-0-5-8/32

) v r n
bond as per Kapustinsikly's formula (Ug @ Ur/gzo):

z 2 Xt e
U, = 287,2 -S4 (q 44 (1w ) (;
X Q+Q}a§» et nl @
n
where P = 0.345 - O.OO“}ﬁ(rC + Pj)‘ Other guantitles

are as per formuls (2). Surface tension is the energy
of interaction between the substance apportioned to a
unit area of surface, and the phase volumes. Therelore
the authors conslder it morec correct to express the
surface activity of compounds as comparcd to the energy
of thelr crystal lattice, 1n terms of area units of
surface rather than of mass (gram-molecule or gram-~
equivalent). The energy of crystal lattice proportional

T
to U 1s calculated according to the formula:
Uu (U,\t )

X

Card 4/7 v ”_( v7) = TV ()

. ce T 1 C o |
: } L« L X .. . i "y
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ayrface Activity at Interface Metal/Melt and 75384 o
Energy of Crystal Lattice SOV/1hgy-z-5-0/32

. b b PO )
fon of metal U”: U" = 2l /ﬁ(a + b), where A 1s Made-
lung's constant. They also derived the cnergy of one
gram-equivalent: UE’v = Um/ﬁzc, The above characteristles

were bOmpdred to the experimental data siven in Table
1, and discrepancies were observed. In the table A0

13 the changing interface tenslon at the boundary of
molten aluminum and of a melt ol Ug% NaF, 3G%ALF.,, 1&b
J

AlEO with 5% of different compounds added; m, lg the
fon potentlal("generallzed moment") of the catione: U
is the molar energy of the crystal lattice (Born~Haber);

il

Ub 1s the one-bond enermy of a gram-ion of metal, as

computed on the base of " (Formula (3)); U® 1s the
crystal lattlce energy of one gram~equlvalent, Ut, US

and UE are fully analoglcal to Um, Ub and Ug, hut théj

Card 3/7 are calculated in accordance with the degree of lonic

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6
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Surface Activity at Interface Metal/Melt and 75382
‘Energy of Crystal Lattice . ' 80V/149-2-5-8/32

where e 1s the electron charge, z 1is the number of

lon charges, and r is its radius. Yesin, 0. A., Popel',
S. I., compared the surface tension of fusej oxides
with the energy of the cation-oxygen bond in the melt.
Further, they calculated the total molecular energy .
according to Born-Haber cycle, while the electrostatic
part of this energy was calculated according to the
formula of Kapustinskiy, A. J.:

]Um = | 256(z z xe)/4r' +r )l (a+hb) (2)
X c“a c a
where zc and za are valences of the lons; rc and Fa

are their radiuses; a and b are the numbers of cations
and anions in an oxide molecule; and x 1s the degree
of the lonic bonding. Itsappears that even when the
degree of co-valent bonding 1is considerable (x = 0.5),
the electrostatic part of the energy 1s 80 to ¢0% of
~the total bonding energy. From the total molar energy

Card 2/7 U™ the authors derived the energy of one bond of a gram-
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75382 )
GOV/14G-p=5-8/32

Gerasimov, A. D., Belyigggﬁﬁﬁiwi.

surface Activity at Interface Metal/Melt and Energy
of Crystal Lattlce

Izvestiya vysshikh uchebnykh zavedenly. Tsvetnaya
metallurgiya, 1959, Vol 2, Nr 5, pp ‘45-49 (USSR

Interface tension 1s a subJect little studled, éspe-
clally with regard to fused media. A theoretical
analysis of surface activity among components in com~
plex systems is diffioult; most authors use for thls

purpose the "generallzed moment" as suggested by Sem-

enchenko, V., K. For lons 1t l1s:

i 4
,n.....-'-‘-. (1)
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GRAFAS, N.I.; BEIYAYRV, A.l.

Some properties of molten salt fluxes and thelr role in
melting and refining aluminum, Izv.vys,ucheb,zav,; tsvet.mat,
2 no.l:72-82 159, (MIRA 13:1)

1. Krasnoyarskly institut tsvetnykh metallov, Kafedra metallurgii
legltikh tetallov,
(Aluminum—-Metallurgy) (Flux (Metallurgy))
(Chemistry, Matallurgic)
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EELYAYRY, Aul.

Paval Pavlovich Fedot'av, initiator of nonferrous metallurgy in
Russia. Izv. vys. uched, zav.; tavet. wet. 2 n0,3:135-138 '59,
(MIRA 12:9)

l.Erasnoyarskiy institut tsvetnykh metallov, Kafsdra metaliwrglil
legkikh metallov,

(Fedot *sv, Pavel Pavlevich)
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CHZHU IAN'-AN [Chu Yen-an]; RELYAYEV, A.I.

Investigating the physicechemical properiies of molten 553A1F6 -
AlF3 - A1203 - LiF and K&a‘lF6 - A]Fj v A1203 d BQZFZ for use
as aluminum electrolytes, Izv, vys, ucheb, zav,; tsvet. met, 2

10,2:69=79 '59, (MIRA 12:7)

1,Moskovskiy institut tsvetnykh metallov i zolota, Kafedra
metallurgil legkikh metallov,
(Aluninum--Electrometallurgy)
(Systems (Chemistry)) (Blectrolytes)
*
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FIRSANOVA, L.A,; BELYAYEV, A.I.

Preparing herylliun~slunmimn-copper alloys By the reductisn of
gaseous berylliun chloride, Izv.vys,ucheb,.zav,; tsvet.met, 2 no,l:
59-66 59, (MIRA 12:5)

1. Moskovekiy institut tsvetnykh metallov i golota. Eafedra metallur-
gii legkikh metallov.
(Bary1lium-aluminum-copper alloys)
(Roduction, Chemical)
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Investigation of the Losseg of Magnesium in Its Blectrolyiic Froduction
g J

fraction falling to the oxidation. The reaction: Mg+2NaCl=Mgll _+
+ 2Na is indicated as a cause of the lossee in sodium-chloride
melt. The influence of the chlorine sgetfling on the anode wes
investigated hy the blowing through of chlorine. Figure 2
shows that the magnesium loss by the reaction with chlorine is
proportional to the current velocity of the chlorine., Pigure 3
shows the influence of the cathode potential on the magnesium
loss. The terminal voltage was varied between 0,01 and 3.0 v.
The maximum loss lies at 0.5 v. This maximum corresponds to
the beginning discharge of monovalent Mg+mions on the cathode.
At 2.8 v,the decomposition voltage of the magnesium chloride,
the losses only amounted to 0.12%, There are 3 figures.

ASSOCIATION: Moskovskiy instifut tavetnykh metallov i zolota
(voscow Institute for Nonferrous Metals and Gold)

SUBMITTED:  June 16, 1958

Card 2/2
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GGY/163-55-2-11/45
Zhemchuzhina, Ye. A., Belyayev, A. 1.
Investigation of the Logses of Magnesium in Its Electrolytic
Production (Issledovaniye poter' magniya pri yego elektre-
liticheskom poluchenii)

Nauchnyye doklady vysshey shkoly. Metallurgiya, 1759, Kr 2,
pp 61-64 (USSR)

Ag a rule, the yield of magnesium in ifs electrolytic produc-
$i. is 85%. The loss of 15% is caused by secondary processes.
The influences of the following factors are investigsted:

1) Reaction between magnesium and electrolyte. 2) Oxidation
by atmospheric oxygen on the gurface of the electrolyte.

3) Reaction with chlorine, and 4) influence of the applied
potential. The reaction between magnesium and the electrolyte
and atmospheric oxygen was investigated by placing nagnegiun
rods weighing 5 g into the salt melt. The loss of nmagnesium
in percent by weight was ascertained after 1 lLour. By re-
peating the experiment in argon atmosphere, the fraction of
the oxidation by atmospheric oxygen could ve determined as 3
difference. Figure 1 gshows the dependence of the magnesium
loss on the sodium chloride content of the melvy, and the
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Cryolite on the Solution Rate of Y- andoo-AlQO3 in Cryolite Melts

ASSOCTATION:

PRESENTED :
Card 2/2

curves it is concluded that 7%A12O3 is solved more quickly in
melts with higher MgF,-content (Fig 3). The solution rate of

a.«Alzc)3
ratio between MgF, and CaF2
solution rate of OL--A1203 changes only inconsiderably in the

in melts with different cryolite ratio and changing
was investigated (Fig 4). The

case of a change in the cryolite ratio and in the presence of
calcium- and magnesium fluorides. The solution rate of
‘YhA1?D3 is higher than that of o~Al, 0, in the presence of

273
MgF2 and CaF2 in pure NaF+A1F2omelts. There are 5 figures and
6 refsrences, 4 of which are Soviet, 1 Erglish and 1 Bungariss.
Moskovskiy institut tsvetnykh metallov i 20lota (Moscow
Institute of Nonferrous Metals and Gold)

July 31, 1958
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TITLE: The Influence of the Ratio of CaF2 and MgF2 to Cryolite on the

Solution Rate of y~- and ¢t-Al,0, in Cryolite Melts (Vliyaniye
Y 23

kriolitovogo otnosheniya CaF2 i MgF2 na skorost! rastvoreniyn

Y ! u.--A1205 v kriolitovykh rasplavakh)

PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiya, 1959,
Nr 2, pp 56-60 (USSR)

ABSTRACT: The golution rate of Y- and.ot-Alzo75 in pure NaF+A1F5 melts was

investigated and the results are given in figure 1. Results
show that Y—Alzo3 iy more quickly solved in the NaF+AlF melt

than qulzos. The solution rate of Y' as well as of o(';-Alzo3

rises with the inorease of the cryolite ratio. The sclution
rate of x-A1205 in melts with different cryolite concentrations

and changing ratio between CaF2 and MgF2 was investigated and
Card 1/2 the results are given in figure 2., From the course of the
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Influence of Aluminum Upon the Anodie iffect in ihe 50V/163-59-1-12/5¢
Electrolysis of Kryolithe-Alumina Melts

density. It is shown that in the region of the electrolyte
surrounding the anode there proceed reactions which lead to
a destruction of these ions, due to an interaction of the
corresponding sub-compounds with GO (which is separated at
the anode). There are 3 figures ahd 3 Soviet references,

ASSOCIATION: Moskovskiy institut tsvetnykh metallov i zolota (Moscow
Institute of Non-ferrous Metals and Gold)

SUBMITTED: June 9, 1958
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Influence of Aluminum Upon the Anodic Effcet in the SQV/?63-59~1-12/56
Electrolysis of Kryolithe-Alumina Melts

measured with an amperemeter, but was determined by oscillo-
graphs of the anodic effect. The information gained shows
that the critical current density greatly increases about 1
minute after the aluminum has been dipped into the melt
(corresponding to the time required by the aluminum to melt).
If the eleotrolyte is very acid, this increase is smaller
than in less acid or in basic electrolytes. Later on the
critical current density decreases again, the decrease pro-
ceeding more rapidly in acid electrolytes., Afterwards the
critical current density stabilizes at lower values (even
below the initial ones) than in less acid or basic electrolytes,
in which the critical current density decreases more slowly
with time. The maximum in the curves describing the critical
current density versus time function (the maximum oceurring
immediately after charging the metal) is explained as follows:
Immediately after charging the metal the aluminum is energeti-
cally dissolved, producing surface-active ions Al (in acid
melts) or Na, (in basic melts). They lead to a considerable
reduction of the potential between the electrolyte and the
Card 2/3 carbon anode and hence to an increase of the critical current
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Belyayev, A. I., Firsanova, L. A. 307/163-59=1~12/50

o

Influence of Aluminum Upon the Anodic Effect in the Electrolysis
of Kryolithe-Alumine Melts (Vliyaniye alyuminiya na anodnyy
effekt pri elektrolize kriolito-glinozemnykh rasplavov)

o

Nauchnyye doklady vysshey shkoly. Metallurgiya, 1959, Nr 1,
pp 53-57 (USSR) -

In previous papers the influence of excess (not dissolved)
alumina in the electrolyte (Ref 1) and of the gaseous phase
(Ref 2) upon the anodic effect in the electrolysia of kryolithe-
aluming melts was investigated. As, however, in industrial
aluminum baths the electrolyte is continuously in contact with
the molten aluminum, in this paper the influence of the
aluminum upon the anodic effect in the electrolysis of
kryolithe-alumina me’ 's was investigated according to the usual
method of determininy ‘he critical current density at the
carbon anode (Ref 3). There was only one difference namely
that the critical amperage Icr was measured in the presence of

the aluminum previously introduced into the electrolyte. In
a number of cases, moreover, the critical amperage was not

I B [
‘ ‘ ‘
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18(4) PHASE T BOOK EXPLOITATION S0V/3171

~ Belyeyev, Anatoliy Ivanovich, end Lidiya Alekseyevhs Firsenova

~

Odnovalentnyy alyuminiy v metallurgicheskikhprotsessakh(Monovalent Aluminum in
Metallurgical Processes) Moscow, Metallurgizdat, 1959, 142 p, Errats slip
inserted. 1,550 copies printed.

Reviewers: B, V. Nekrasov, Corresponding Member, Academy of Sclences, USSR, and
G. Yo, Vol‘faon, Engineer; Ed. of Publishing House: L, M. El'kind; Tech.
Ed.: A, I. Kerasev.

PURPOSE: This book is intended for technical versonnel in the aluminum industry,

personnel at scientific research institutes, end students of schools of higher
education.

COVERAGE: The book contains thecretical end exverimental naterial on "subcompounds™
(lower-valence compounds) of aiuminum end their role in the uroduction of elec-
trolytic and ulirapure aluminu:, N personalitiés are mentioned., There are

- 98 referenosa: 43 Soviet, 30 knglish, 22 Germen, 2 French, end 1 Italian,
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SOV/13%6-58-10-1%/2%
The Role of Electrolyte Composition in the Intensification of
Aluminium Electrolysis Cell Operation

by works' experience (Ref 5). He recalls his previous
view (Ref 2) that the presence of cations of elements more
electro-positive than sodium an lead to inereasing current
efficiency by mak® < the discharge of sodium ions less
probable, e.g. the work of Rapoport (Ref 6).

There are 5 figures and 6 Soviet references.

ASSOCIATION: Mintsvetmetzoloto
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The Role of Electrolyte Composition in the Intensifi
Aluminiua Electrolysis Cell Operation

E6=58-10=13/2%
cation of

this disquallfies BaF, as a possible ccmpounent, but LiF
and BeF, would be suitable if available. NaCl and BaCl,

are possibilities but not KFwr KCl because of the :ffect
of potassium on the carbon bottoms of cells, To relule
the resistance of the electrolybe, varicus additicns can
be made (Figure 3), of which the authors consider MgF,

very suitable; not only the direct effect on the zon-
ductivity of the melt but also the indirect effect of
changing its carbon content through changes in the wetting
action %Figure 4) shows %he contact angle on carbon for
various additions. In increasing the current efficlency,
the author considers the reduction of aluminium loss by
changing the inter-phase (surface) tension between the
molten aluminium and electrolyte. He shows (Figure 5) the
influence of various salt additions on this tenszion and
concludes that MgF, is suiteble for this, as confirmed by

Card 2/3
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AUTHOR: ~_Belyayev, A.L...- 50V/136-58-10-15/27

TITLE: The Role of Electrolyte Composition in the Intemsification
of Aluninium Electrolysis Cell Operation (Rol' sostava
elektrolita v intensifikatsii slyuminiyevykh vann)

PERIODICAL: Tsvetnyye Metally, 1958, Nr 10, pp 61 - 66 (USSR)

ABSTRACT: The possibility of intensifying electrolytic-cell operation
in aluminium production by increasing the current strength
depends on increasing heat loss, reducing the heating
voltage and increasing the current efficiency. An imporsant
factor in all of these, the author states, is the =ompo-
sition of the electrolyte. He gives a composite melting
point diagram for relevant ccmpounds based on date of
various authors. As shown by experience at the Vo.'-
khov  Aluminium Works (Ref 1), the addition of ALF,

o
(which lowers the melting point of the slectrolyte and
hence the thickness of crusts and thus inecreases heat losses)
is effective. Tests at the Dneprovskiy alyuminiyevyy
zavod (Dnepr Aluminium Works) in 1957-1258 showed %hav

-

MgFZ is also effecti : with additions of causti: magnesite.

The density of the melt {(Tigure 2) is another fac%sr and
Card 1/3
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Hungarian Non-ferrous Metals Industry SOV/149-56~6-18/19
sheet achieved by careful polishing of the rolls and by
effective cleaning (mechanical and chemical) of the rolled
materials; 3) very good surface finish of aluminium and
Aldrey (Al-Mg alloy) wire resulting from the application
of extruded wire rod; development (still in the experi-
mental stage) of an electrolyte containing boron salts, with
the aid of which electrolytic aluminium with electrical
conductivity increased by 2-3% can be produced;
5) introduction of the recently developed "Sigma Test"
for determination of the electrical conductivity of
cast bars with the aid of which faulty material can be
detected in the early stages of the manufacturing pocess;
6) high degree of surface cleanliness of the fine copper
wire attained when the finished product is to be enamelled;
7) very good surface finish of tungsten wire achieved by
the application of electrolytic polishing,

Cardd/u

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6



)
Y T

S0V/149-58-6-18/19
Hungarian Non-ferrous Metals Industry

The metal yield obtained per current unit is 86 to 87% of
the theoretical. Mechanisation is used to a large extent
as a result of which the manpower required to produce 1 ton
of aluminium has been reduced from 130 to 60-50 man~hours.
Pure aluminium is produced by a method based on the Hoopes
process, with the cell using 28 000 A at the current density

of 0.55 A/cma, and the power consumption being 19 000 kWh
per ton of 99.99% purity metal. To supply the steadily
growing needs of other anches of the Hungarian industry,
the metal working industry produces strip, sheet, foil,
tubes, wire and a large variety of other wrought and cast
forms in aluminium-, copper- and nickel-based alloys. Owing
40 the wide range of these products fabricated at present
in comparatively small quantities, batch production methods
are usually employed which result . in low overall
efficiency and high production costs. As regarding the
technological achievement in this field, the following were
considered to be worth mentioned: 1) high quality of
the copper cathodes (clean and smooth surface);

Card3/4 2) very good surface finish of sluminium and duralumin
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S0V/149-58-6-18/19
Hungarian Non~ferrous Metals Industry

of alumina) attained by efficient utilisation of

secondary steam; 2) application of a causticising
treatment of the red mud which helped to reduce the
consumption of fresh sodium hydroxide to 30-35 kg per

1l ton of alunina; %) development of a process for
electrolytic extraction of gallium from stromgalkaline
solutions with the aid of a mercury cathode; 4) treatment
of the vanadium-bearing residue to produce pure vanadium
pentoxide (the residue crystallises out of strong 8lkaline
solution when its temperature is lowered to 45-50 “C);

5) application of aluminium hydroxide instead of paper
pup for filtering aluminate solutions in the Kelly
filters. As regards production of primary aluminium, the
Hall-Heroult process is used for this purpose. The
~nerating conditions of the reduction cells are different
~ i various plants, the current employed ang the current
density varying from 28 000 A and 1.1 A/cn” at Tatabhnya,

ta 50 000 -~ 60 000 A, 0.7-0.76 A/cm2 at Inota. The
cryglite ratio og‘the electrolyte (to which no other
Card2/4 @additions are introduced) is maintained at 2.5 to 2.7.
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, S0V/149~-58-6-18/19
AUTHORS: . Belyayev, A.I. and Perlin, I.L.

TITIE: Hungarian Non-ferrous Metals Industry
. (Vengerskaya promyshlennost' tsvetnykh metallov)

PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy, Tsvetnaya
Metallurgiya, 1958, Nr 6, pp 143 - 146 (USSR)

ABSTRACT: The material for this report was collected by the authors
during their three weeks' stay in Hungary in July, 1958,
when they made an extensive tour of the aluminium-
producing plants and factories engaged in working and
processing other non~ferrous and rare metals. The
Hungarian aluminium industry, based on large deposits of
high-grade bauxite ore, has been in existence since 1930,
and at present it comprises 5 plants; those at Magyar vdr
and Almdsfizito produce alumina only; both alumina and
aluminium are produced at Ajka, while plants situated at
Tatabanya and Inota produce aluminium only. Owing to the
high quality of the Hyngarian bauxite, the Bayer process
is used exclusively for the preparation of pure alumina,
the following features being listed by the authors as
characteristic for the Hungarian practice: 1) low

Cardl/4  consumption of steam (at present & tons of stear per 1 ton
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S0V/149-58-5-6/18
Investigation of the Interfacial Tension at the Metal-electrolyte
Boundary During Electrolytic Extraction and Refining of Aluminiup

in ihdustrial electrolytes. As to the electrolytes for
refining aluminium, the value of Oy Will increase with

decreasing value of the molar ratio NaF/AlF5 and with tae
increasing Ba012 content.

There are 11 figures and 11 references, 9 of which are
Soviet and 2 English.

ASBOCIATION: Moskovskiy institut tsvetnykh metallov i zolota,
Kafedra metallurgii legkikh metallov,
(Moscow Institute of Non-ferrous Metals and Gold.
Chair of Metallurgy of Light Metals)
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50V/149-58-5-6/18
Investigation of the Interfacial Tension at the Metal-electrolyte
Boundary During Electrolytic Extraction and Refining of Aluminium

can be also increased by additions of ILiF, LiCl, BaCl2 and
BaF,, chlorides being more effective than fluorides. Evean
more effective in this respect is Bng. However, if, as

has heen postulated ~ the presence of Be2+ ions results

in tne change of the structure of the melt (destruction

% . . .
of A1F6) anions with the corresponding increase in the

concentration of a2t ions) introduction of BeP, in the

electrolyte would not be advisable, particularly in view

of the toxicity and stability of beryllium compounds. On
the other hand, if the fact that losseg of aluminium ere

slightly higher in the presence of Be<' than in the

presence of Ca ¥ is due to variation of the rate of
removal of dissolved aluminium, addition of BeF2 should

result in considerable reduction of losses of aluminium
Card8/9
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BOV/1449-58-5-6/18
Investigation of the Interfacial Tension at the Metal-electrolyte
Boundary During Electrolytic Extraction and Refining of Aluminium

electrolytes with a high A1F5 content the value of
Oy of aluminium decreases very slightly even at high

values (2-3 A/eﬁz) of the cathodic current density;
6) as regards the problem of the optimum composition
of the electrolyte, oy ©f aluminium in contact with the

NaF-AlF3 electrolyte does not change much when the molar
ratio NaJ?/AlF3 varies from % to 2.5 but increases rapidly
with further increase of the AlF5 content (Figure 3).
However, an increase of the AlF3 content in acid electro-

lytes increases the losses of aluminium. Industrial
electrolytes most often contain additions of Ca‘F2 and

MgFe. Tha results c¢f the present investigation indicate

that the beneficial effect of these additions, particularly
CaF,, is more pronounced in alkaline (with a high NaF

Card?/9 content) than in acid electrolytes. The value of Oy

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6



S0V/149-56-5-6/18
Investigation of the Interfacial Tension at the Metal-electrolyie
Boundary During Electroljtic Extraction and Refining of Alumirnium

and r - cation radius).

The results of the present investigation can be sunmarised
as follows:

1) depending on the composition of the electrolyte, the
value of o of the system aluminium/electrolyte can vary
between 330"and 800 dynes/cm;

2) the surface activity of the cations increases with the
decreasing value of the generalised moment. The surface
activity of the studied anions (Cl, F , 0° ) increases
when their generalised moment increases;

3) the surface actiyity of various additions depends to a
large extent on the composition of the electrolyte:

4) "strong" ions affect N by formation of complex ions

and by changing the structure of the melt;

5) the slope of the electro-capillary curves (Figure 10)

indicates that the surface of aluminium in contact with

fused fluorides and chlorides is negatively charged (in the

absence of an external field). 1In the case of fluoride
Card6/9
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_ ( S0V/149-58-5~6/18
Investigation of the Interfacial Tension at the Metal-electrolyte
Boundary During Electrolytic Extraction and Refining of Aluminium

current density on N of the system metal/electrolyte is

shown in Figure 10: Curve 1 - KC1 + NaCl eutectic, 800 “cs
Curve 2 - KC1 + NaCl eutectic + 1 mol.% A1F5, 800 “C;

Curve 3 - (chiolite + 60% BaCl,)/(70% Al + 30% Cu); 800 ¢
Curve 4 - (28.6 mbl.% AIF5 + 71.4 nol.% NaF) + 5% ALz,

1 00Q °C; Curve 5 - Swiss electrolyte/(70% Al + 30% Cu).
800 °C. Finally, Figure 11 shows the effect of 10 mol.%
additions of K¥, NeF, LiF, BaF,, Cul,, MgF, and BeF, to

the electrolyte consisting of 28.6 mol.% A;LF3 and
71.4 mol.% NaF + 5% A,lzo3 on the quantity of aluminium

(g/100 g of melt/hr) lost in the electrolyte (the effect
of these additions is correlated with the "strength" of
the corresponding cations expressed in terms of a quantity
postulated by Semechenko who termed it "generalised
moment" of the cation. It is equal to m = ez/r , where
Cards/9 © - electron charge, 2z - number of charges in the cation

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6
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SOV/149-58-5-6/18
Investigation of the Interfacial Tension at the Metal-electrolyte
Boundary During Blectrolytic Extraction and Refining of Aluminium

shown in Figure 6. Variation of o of the system

(70% AL + 30% Cu)/(NeF, AIF;) + 60% BaCl, with the varying
AlF5 content is illustrated in Pigure 7. The effect of
additions of AlF3, LiF, NaCl end NaF on oy of the
system (70% AL + 30% Cu)/chiolite + 60% BaGl, at 800 °C

is shown in Figure 8.
The relationship between oy of the system Al/electrolyte

at 800 °C and the concentration of F~ and a1%* ions
is illustrated in Figure 9: Curve 1 - electrolyte : NaCl;

F~ replaces_ Cl7; Curve 2 - electrolyte : KC1/NaCl
eutectic; F replace Cl ; Curve 3 - electrolyte :
KCl + NaCl + NaF; concentration of F  ions remains
constant, Al”" replaces Na  until all F ions are

combined with the Al°* ions; Curve 4 - electrolyte :
KCl + NaCl + AlF, eutectic. The effect of the cathodic
Cardl/9 5
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S0V/149-58-5-6/18
Investigation of the Interfacial Tension at the Metal-electrolyte
Boundary During Electrolytic Extraction and Refining of Aluminium

electrolyte reacting with the metal, the maximum pressure
varied during each experiment. The graphs illustrating
theé variation of Oy Were constructed for the minimum

observed values of the maximum pressure.
The effect of the AlF5 content in an electrolyte consisting

of (NaF, AlF;) + 8 to 10% A1,0; on oy &t 1000 °C is
shown in Figure 3. The effect of the Algo3 content on

Oy at 900 °C is shown in Figure 4: Curve 1 - electrolyte
consisting of 28.6% .é.lF3 71.4% NaF (molecules);

Curve 2 - chiolite (5 NaF.BAlFB). The effect of
additions of BeF,, AlFB, VgF, BaClg, BaFQ, Can, LiF,

LiCl, NaCl and EF to an electrolyte consisting of 28.6%
A.'L'E‘3 and 71.4% NaF (molecules) + 12% -A1203 on -oy at

1 000 °C is shown in Figure 5. The effect of BaCl, on
Card3/9 oy of the system (70% AL + 30% Cu)/chiolite at 800 °C is

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6
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S50V/149-58-5-6/18
Investigation of the Interfacial Tension at the Metal-electrolyte
Boundary During Blectrolytic Extraction and Refining of Aluminiunm

Most of the experiments were carried out by the method of
maximun pressure in the metal drop adapted by the authors
for fluoride melts, with the aid of apparatus illustrateil
in FPigure 1. The fact that the values of Oy cbtained

by this method for several metal/fusedsalt systems were
almost identical with those obtained by Karpachev at al.
(Ref 7) proved the suitability of the method for the
present purpose. For the determination of the electro-
capillary curves (Figure 10), the inverted method of
maximum pressure as applied by Romanov (Ref 4) was used.
The apparatus is shown schematically in Figure 2.

X-ray photography was also used but owing to the small
difference between the coefficients of permeability of
the metal and electrolyte, the results obtained by this
nethod were not very accurate and could be used only to
indicatie the order of magnitude of Oy The results of

the experiments in which the effect of various factorsion

Card2/9 Oy Wes determined are reproduced graphically. Owing to the

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6
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AUTHORS:  Gerasimov, A.D. and Belyayev, A.L.

TITIE: Investigation of the Interfacial Tension at the Metal-
electrolyte Boundary During Electrolytic Extraction and
Refining of Aluminium (Issledovaniye mezhfaznogo natya-
zheniya na granitse metalla s elektrolitom pri elektro-
liticheskon poluchenii i rafinirovanii alyuminiya)

PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy, Tsvetnaya
Metallurgiya, 1958, Nr 5, pp 50 - 61 (USSR)

ABSTRACT: The interfacial tension, Oy » 8t the boundary of two

immiscible phases is a measure of the difference of their
surface energies and in the case of two mitually soluble
bhases it determines the equilibrium conditions. Its
bractical importance lies in the fact that it is one of
the factors which determine the efficiency (metal yield/
/power consumption) of electrolysis of fused salts.
Scarcity of reliable data on the value of Iy in the

system aluminium/alkali fluorides~alumina, prompted the

present authors to re-investigate this problem with the

view of determining the optimum composition of the
Cardl/9  electrolyte in the extraction and refining of aluminium,

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6




DAGO0O 0 =0

>

.
0
n
"
>

© Investigation of the Leaching of North brai §6V/163-58-4-16/47
Bauxites by Highly Concentrated Caustic Soda
Solutions at Atmospheric Pressure

from bauxite: the output was 80% at 156° and about 86% at
174"« There are 5 figures, 1 table, and 2 Soviet referenceas,

ASSOCIATION: Moskovskiy institut tsvetnykh metallov i zolota (Moscow
Institute of Nonferrous Metals and Gold)

SUBMITTED: January 22, 1958
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‘Investigation of the Leaching of North Ural 50V/163-58-4-16/47

Bauxites by Highly Concenirated Caustic Soda
Solutions at Atmospheric Pregsure

~13,8%. The mineralogleal composition was determined by
means of thermal aud X-ray structure analyses. The output

of aluminum oxide increasas with the rise of temperature and
reanrhaes BQ% at 4500, The endothermic effect of the dehydra-
tion of disspores (a hydrous aluminum oxide) conteined in red
mud due %o the incomplete decomposition of the bauxite dec~
reases with the rise of temperature. The maximum endgthermic
effest is obssrved at 3%0°, 1t is much smaller at 400 and
disappears compietely at 450 and 500 . The endothermic effect
of the dehydration of sodium aluminum silicate increases,
however, with the rige of temperature (temperature of the
interaction between the bauxite and the melted caustic soda).
(The sodium aluminum silicate is formed at the leaching of
the pauxite.)- Tn investigate the influence of temperature on
the leaching of North Ural bauxite at atmospheric pressure,
cenesntrated causticz soda golutions with high btoiling points
were used. The dats obtained show that temperature has an
essential influesce on the output of the sluminum oxide Al205

: - - K . SR
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TITLE:
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ABSTRACT:
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Belyayev, A. I., Zhemchuznina, fe. A,  30V/163-56-4~16/47
e )

Investigation of the Leaching of North Ural Beuxites by
Highly Concentrated Caustic Secda Solutions at Atmospheric
Pregsure (Issledovaniye vyshchelachivaniya severoural!skikh
bokaitor vysokokcoizontrirovannymi rastvorami yedkogo natra
pri atmosfernom davlenii)

Naushnyye doklady vysshey shkoly. Metallurgiya, 1958, Nr 4,
pp 94 - 100 (USSR)

This invegtigation concerned the intensification of bauxite
leaching by increasing the concentration of the alkaline
golution and by increasing the boiling temperature under
atmogpheric presaure, The investigation also ccncerned the
possibility of desompesing North Ural bauxites by melted
caustio soda (with & subsequent leaching of the agglomerate
formed by boiling water), as well as decomposition of the
same bauxites bty concentrated solutions of caustic soda at
different femperatures and atmcspheric pressure.- The North
Ural bhauxites invsstigated had the following composition:

57 6% A;zoﬁ, 18.96% FeZOBy 6.24% 510, 2. 34% Ti0,, remainder

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6




78~3-4-33/38
Composition Diagram and Properties of the Cryolite Corner in the Systems
NaBAlFsaAlzosmMgFZ and NajAlstAlFBmMng

that it decreases in the oryolite corner of the system

Na3A1F6wA1203wMgF2 in direction to A12'03 and Mngp this is

especially the case in the seotion at a ratio A1203 s M@F? -

‘7.30 )

In the system NaéAngmAlF ngFg at simultaneously incressing
¢

AIF, and NgF, thd ep8oifid eledtric conductivity of the
cryglite melt increases.

The solubility of Alzoa'deoreaaes in the presence of MgF,.

There are 9 figures and 5 references &« . »f wiich are Sattiec,
g ) .

SUBMITYIED: May 3, 1957

Card 2/2

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204600041-6



J
¥
A
>
B
>

_PDP26-00 BR000204600041-6
g ' . . . T N

78-3-4-33/38

AUTHORS! Vatslavik, E., Belyaysw, A, I.
: h\ [
TITLEs Composition Diagram and Properties of the Cryolite Corner

in the Systems NaBAlFGmA1203mMgF2 and NasAlFéwAlF3mMgF2

(Diagrammy sostav - svgetvo kriolitovogo ugla sistem NajAlFsm

PERIODICAL: %hurngl Neorganicheskoy Xhimii, 1958,Vol.3,¥r 4,pp.1044-1047
USSR)

ABSTRACT The physico-chemical propsrties of the melts of the systems
Na3AlF6mA1203mMgF2 and Na,sAlFéwAlFB»MgF2 were investigated

in detail.

Iy the system Na, AlF,~Al,C aMng the fusion diagram of the
" eryolite corner éf the 955 en -was congstructed. It was found

that the density of the melt decreases in direction to

AlQO3 and increases in direction to Mngc In the system

Na5A1F6mA1F3mMgF2 the density of the melt is deoreased in

direction to AlF, and increased in direction to MgF,.
Card 1/2 The d@terminatiogs of the electrio conductivity showed
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BELYATEV, A.I
o Bleventh scientific and technical conference of students at the Moscow
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Higher metallurgical aducation and research in the United States;
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176-180 '58, (MIRA 11:8)
(United States--Metallurgical research)
(Metallurgy--Study and teaching}
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SOV/137-59-1-462
Refining of Aluminum by Distillation in Conjunction With Subhaloid Compounds

In order to improve the purity of refined Al multiple D of the condensate should
also be employed.
B L

Card 2/2
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SOV/137-59-1-462
Translation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr L, p 58 {USSR)

AUTHORS: Belyayev, A. L., Firsanova, L. A.

e i T T

TITLLE: Refining of Aluminum by Distillation in Conjunction With Subhaloid
Gompounds (Rafinirovaniye alyuminiya distillyatsiyey cherez
subgaloidnyye soyedineniya)

PERIODICAL: Izv. vyssh. uchebn. zavedeniy. Tsveln. metallurgiya, 1958, Nr 1,
np 116-120

ABSTRACT: The process of refining of Al by means of distillation (D) in conjunc-
tion with subfluoride and subchloride was investigated with the aid of
a laboratory vacuum device; the behavior of impurities was studied
concurrently. It was found that the behavior of the impurities is
identical during D of Al with either subfluoride or subchloride. Si
and Fe may be present in the initial Al in significant quantities with-
out passing into the refined metal; Cu, Ti, and Mn pass to the
refined metal more readily, where Mg, Zn, and Ca pass into the
final metal so easily that their concentration in the initial Al must
be kept to @ minimum. The purity of refined metal varies {rom

Card 1/2 99.8% Al, during D of Si-Al, to 99.999% Al during D of primary Al
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BELYAYEV, Aol .
I
W Second World Metallurgiocal Congrsss in Chicego. HMul TSIIF ‘cmatl.4
met. no,ls4-35 158, (MIR& 11s4)

(Caicago--Mstallurgy--Congrosses }
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BRLYAYSV, A.Y,, professor.
Imnortant contribution to the utilization of natural resoqrcea of
our country; condbine treatment of nenhelines. Prirqda 46 no.h:ll-l2
Je '57. (MIRA 10:7)
1. Moskovskiy institut tsvetnykh metallov 1 zclots im. M.I, Zalinina.
{Neosheline)
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ZHUKOVSKIY, Ye.I., prof,; BELYAYEV, A.L., pror.; KUZNETSOV, 5.1., dots,
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Concerning the review of the book by V.A, Mazel' "Alumina production,”
PSvet, met, 30 no,11:82 ¥ '57. (MLRA 10:11)

1, Zaveduyushehiy kafedroy "Metallurgiya logkikh metallov® Severo-
Kavkazskogo gorno-metallurgicheskogo instituta (for Zhukovekiy), 2, Za-
veduyushchly kafedroy "Metallurgiya lagkikh metallov" Moskovskogo in-
atituta tevetnykh metallov i zolota im, M,I, Kalinina (for Belyayev).
3, Zaveduyushechiy kafedroy "Metallurgiyn legkikh metallov" Ural'akogo
politekhnicheskogo instituta im, 5,M, Kirova (for Kuznetsov),

(Alumina) (Mazel!, V,4,)
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Investigation of the physical and chemical properties of electrolytes

for industrial aluminum electrolyzers. TSvet, met. 30 no.ll:4b-53 N

157, (MIRA 10311}
(Klumimm—-xlectrometallurgy) (Blectrolytes)
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SOV/137-58-9-18739
Investigation of Electrode Processes in Electrolytic Refining of Aluminum

magneto-optical oscilloscope to investigate high-speed electrode processes
is recommended. The cathodic and anodic current efficiency of either E is
studied. It is found that the current efficiency is 3-4% higher with pure
fluoride E, and therefore the latter is more desirable than the chloride-
fluoride type. The conclusion is drawn that contamination of the cathode
metal by Cu is attributable to the fact that the surface of the anode electrode
becomes low in Al, and this creates conditions favorable to Cu going into
the melt and being precipitated at the cathode. The study performed con-
firms the conclusion that the primary cathode process is the discharge of

3
Al”" ions,
N.P.
Lo Alminum--Purification 2. Electrodes--Peviormance 3. Electrolyles--Propertie: [
4. ec rolyles~~Chemical reactions
Card 2/2
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SOV/137-58-9-18739
"Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9, p 84 (USSR)

AUTHORS: Garmata, V.A., Belyayev, A.L
\\%ﬂm—@r.(-.mw..?.. .
TITLE: Investigation of Electrode Processes in Electrolytic Refining
of Aluminum (Issledovaniye elektrodnykh protsessov pri elek-
troliticheskom rafinirovanii alyuminiya)

PERIODICAL: Sb. nauchn. tr, Mosk. in-t tsvetn, met. i zolota, 1957, Nr 27,
pp 193-214

ABSTRACT: A study is made of the relationship of electrode potentials to
current density, temperature, and melt composition in the case
of a chloride-fluoride electrolyte (E) (60% BaCl,, 23% AlF,,
17% NaF) and a pure fluoride E (48% AlF3, 18% Na¥, 18%
Ban, 16% CaFZ). It is shown that the switching method of de-
termining potentials is not applicable to the study of this pro-
cess, in view of the comparatively small rate of increase in
electrode potentials, varying unevenly with ¢d when the current
is turned on, and also in relation to the rate of drop in clec-
trode potentials which undergoes very great and uneven changes

Card 1/2  after disconnection of the polarizing current. The use of a
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‘ SOV/137-58-7-14528

An Investigation of the Behavior of Alumina in Aluminum-bath Electrolyte
fluoride salts, Employment of A with elevated Y- AlpO3 contents instead of
A consisting of a -Al>03 has a negligible effect on reducing the temperature
of crystallization of the cryolite melt. All additions of salts to the fused
cryolite inhibit A dissolution and reduce the degree of saturation of the elec -
trolyte therewith, A standard for the amount of A to be charged at one time
is established, namely, < 8% of the amount of fused electrolyte.

L.P.
Lo Alumium o>:ides~—F‘:'ooassing b E],ectrolytes-mprepar::‘ui»:n 2. Uryolite
~~Properties
Card 2/2
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 7, p 84 (USSR

AUTHORS: Marin, K.G., Belyayeu AL

¢
TITLE An Investigation of the Behavior of Alumina in Aluminum-bath
Electrolyte (Issledovaniye povedeniyad glinozema v elektrolite
alyuminiyevoy vanny
PERIODICAL: Sh. nauchn. tr. Mosk. in-t tsvetn, met. i'zolota, 1957, Nr
27, pp 178-192

ABSTRACT: A study is made of the effect of the temperature of the cal-

cination process and the addition of mineralizers on the phase

composition of alumina (A), and of changes in the hygroscopi-
city of A, of the fusibility diagram of cryolite and’A( a and v
modifications, and technical A) and of the relationghip of the
solubility of A in cryolite melts to a number of factors. It is
established that rapid dissolution of A 18 possible when it con-
tains 25-35% a-A103 and when the grain size 1§ 0.063-0.106
mm. This makes it possible to reduce calcination temperature
by 100-150% { : ) with negligible rise in
hygroscopicity, The 2 i n calcination 1n

Card 1/2 rotary ovens is undesi tion of
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SOV/137-58~8-16634
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 8, p 55 (USSR)
AUTHORS: Vatslavik, E., nw/yfw"ﬂ”
—~

TITLE: An Investigation of Melts of a Cryolite-Alumina-Aluminum
Fluoride-Magnesium Fluoride System as Electrolyte for the
Aluminum Bath (Issledovaniye rasplavov sistemy kriolit-
glinozem-ftoristyy alyuminiy-{toristyy magniy kak clektrolita
alyuminiyevoy vanny)

PERIODICAL: Sb. nauchn. tr. Mosk. in-t tsvetn, met. i zolota, 1957, Nr
27, pp 163-177

ABSTRACT: Investigations of the physicochemical properties of cryolite
melts containing MgF) (fusibility, density, electrical conduc:-
ivity, wettability, and critical current density) and determina-
tion of Al losses thercin result in the conclusion that in terms
of its effect on the physicochemical properties of cryolite
melts, MgF) has significant advantages over CaFp, r.adering
desirable its employment as a component of clectrolytes for

Al baths.
‘ ) N.P.
Card 1/1 1. Cryolite--rroveriies 2. Blecorolyles-—rerformancs
3. Auminum--tlectrodysis
N \ H
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